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Overeating mouse moms generate damaged oocytes with maimed mitochondria, according to a new report [1] . These oocytes seem unable to properly program mitochondrial numbers in offspring, leading them to put on weight-an effect reversible by treating the moms with drugs that shield the mitochondria from damage.
Researchers have long puzzled over findings that offspring of overweight mothers-human and animal-tend to have metabolic abnormalities and be overweight. Previous studies have hinted that lipid accumulation in the oocyte might be to blame: high lipid levels damage the endoplasmic reticulum (ER), causing ER ''stress,'' disrupting protein secretion pathways and leading to excess calcium release from the ER. All this seems to lead to mitochondrial damage in the oocyte. In the new study, Linda Wu et al. asked if this oocyte damage affected the number of mitochondria in the offspring.
The researchers examined offspring of ''blobby'' mice, which have a genetic defect that causes them to overeat and become obese. These oocytes had high lipid levels, ER stress, and mitochondrial damage. The researchers fertilized these oocytes in vitro and implanted them into normal-weight surrogates.
The resulting offspring were heavy. What's more, they had reduced numbers of mitochondrial DNA per cell in their kidneys and livers-a phenotype traced to reductions in mitochondrial number in the blastocyst. During normal development, mitochondria in the oocyte are partitioned into the cells of the blastocyst: only then does mitochondrial replication begin, with the number of these organelles in the pluripotent inner mass cells acting as a ''set point'' to determine the mitochondrial number per cell in offspring. In oocytes from ''blobby'' mice, this critical set point seems to be altered-the number of mitochondria in the resulting blastocysts was reduced.
Treating the ''blobby'' moms with inhibitors of ER stress reversed the effects of overeating. The oocytes from treated mothers appeared normal, their offspring from in vitro fertilization did not gain excess weight, and the cells from these offspring had normal mitochondrial content. The new study provides a mechanism to help explain why obese mothers give birth to offspring with elevated rates of metabolic abnormalities.
